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Abstract 

 
In this article, the internal organs of an olive sea turtle 
(Lepidochelys olivacea) were described. The autopsy was based 
on a methodological guide of “Virchow”. The Cardiorespiratory, 
Digestive, Liver, Gallbladder, Pancreas, Spleen, Genito-Urinary 
System, and Endocrine System systems were observed. This 
description of the internal organs aimed to provide practice in 
anatomical identification and to provide didactic information 
for the students of the course in veterinary medicine. 
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Resumo 
 
Os órgãos internos de uma tartaruga marinha oliva (Lepidochelys 
olivacea) foram descritos. A metodologia utilizada na 
metodologia foi baseada no roteiro pré-determinado na técnica 
de “Virchow”. Foram observados os Sistema Cardiorrespiratório, 
Digestivo e suas glândulas anexas, Baço, Sistema Genital-
Urinário e Sistema Endócrino. Os objetivos foram os de 
proporcionar uma prática de identificação anatômica, trazendo 
informações didáticas para os educandos do curso de medicina 
veterinária. 
 
Palavras-chave: Quelônio. Tartaruga oliva. Medicina veterinária 
 
 

Resumen 
 
Se describieron los órganos internos de una tortuga de olivo 
(Lepidochelys olivacea). Durante la autopsia de este 
queloniano, utilizamos la metodología basada en el guion 
predeterminado de la metodología "Virchow". Se observaron los 
sistemas cardiorrespiratorio, digestivo, hepático, vesicular, 
páncreas, bazo, sistema genitourinario y sistema endocrino. La 
descripción de los órganos internos tenía como objetivo 
proporcionar una práctica de identificación anatómica, así como 
brindar información didáctica a los estudiantes del curso de 
medicina veterinaria. 
 
Palabras-chave: Queloniano. Tortuga de oliva. Medicina 
Veterinaria. 
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1 Introduction 

 
uman activity has resulted in the decline of 
populations of marine turtles worldwide. 
Degradation of the natural ecosystem, intense 

climatic oscillations, wounds caused during 
encounters with aquatic vessels, accidental deaths 
during commercial fishing, among other factors, are 
examples of what is happening to these animals 
nowadays (ALVARENGA et al., 2018). 
 
Understanding the importance of these animals for 
the preservation of the aquatic environment lead us 
to question the environemntal effects of mankind on 
the remaining populations. The production of a 
management program for the conservation of marine 
turtles thus becomes important and necessary 
(SALES, 2017). 
 
It is presently known that marine turtles help 
maintaining adequate levels of marine algae and 
positively influence the functioning of coral reefs 
(SALES, 2017).  
 
The aim of this article is to describe the internal 
anatomy of an olive marine turtle necropsied by 
students of veterinary medicine at the University 
Center Maurício de Nassau (UNINASSAU/PB). 
 

2 Materials and Methods 
 
The necropsy of the marine turtle Lepidochelys 
olivacea (Eschscholtz, 1829) was done in the Animal 
Anatomy Lab, University Centre Maurício de Nassau 
(UNINASSAU - PB). The activities were recorded by 
the students participating in the project 
“VETERINARY EXPERIENCE AT PARAÍBA AQUARIUM. 
Veterinary actions, necropsy of cheloniid, and 
university extension activities”.  
 
This project, through the partnership signed 
between the aquarium and the educational 
institution a few years ago, allows the visitation to 
be carried out in a guided format by the aquarium 
technician in conjunction with the class teacher, so 
as to be a class experienced by the knowledge and 
actions of the caretakers in relation to the 
management, nutrition and behaviour of the animals 
that are either on display in the visitation circuit or 
in the rehabilitation centre of marine species, which 
in this case, the "patient" animals are rescued and 
after recovery, are reintroduced into the nature. In 

the case of death, the universities and competent 
authorities are contacted to decide on the use of the 
animal for study or, depending on the case, more 
specific analyses. 
 
Literature revisions and searches for pertinent 
references published in electronic media were also 
conducted (FONSECA, 2002; GIL, 2011). 
 
The animal was first evaluated as to its external 
integrity. After the removal of the outer carapace 
and plastron, all inner organs were examined and 
described. 
 
All individuals involved in the necropsy were 
equipped with the standard safety equipment 
(ANDRADE et al., 2002; FURTADO et al., 2019). The 
methodological guide and techniques established by 
“Virchow” (VIRCHOW, 1875; WORK, 2000) were 
followed. 
 

3 Results and Discussion 
 
The marine olive turtle is a chelonian, in other 
words, “a reptile provided with a hull” (O’MALLEY, 
2005). Oceanic turtles are ectothermic animals, with 
compact bodies, using their limbs as natatory 
devices, having a non-retractile neck, and do not 
have teeth. The hull is formed by a dorsal carapace 
and a ventral plastron, both being bone structures 
covered by corneal plates and serving to protect the 
internal organs (BOYER and BOYER, 2006; CUBAS and 
BAPTISTOTTE, 2007). 
 
The carapace, plastron and skin of the animal were 
in good condition, without anormal growths, with 
only the presence of some barnacles. 
 
The internal organs of the olive turtle are located in 
the coelomic cavity, placed between the plastron 
and the carapace, both ventrally and dorsally. 
Within this cavity lie the heart, the thyroid, the final 
portion of the trachea, the lung, the liver, the 
gallbladder, the spleen, the oesophagus, the 
stomach, the small intestine, the large intestine, the 
pancreas, the kidneys, the bladder, the adrenals, 
the testicles, the ovaries, and the oviduct (BOYER 
and BOYER, 2006; CUBAS and BAPTISTOTTE, 2007). 
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Cardiorespiratory System 
 
Inspecting the cardiovascular system, we find: the 
heart, that presented a smooth surface, a firm 
consistency, and a tanned colouring; the lung had a 
wrinkled surface, with a friable consistency and 
being the colour of coffee; the trachea had a smooth 
lumen and was white.  
 
Being a reptile, the olive turtle is characterized as 
an ectothermic animal, depending on the ambient 
temperature in order to regulate its internal 
temperature. The cardiovascular system is thus very 
important and depends upon several factors that will 
contribute to determine the cardiac frequency (CF), 
such as the size of the chelonian, the ambient 
temperature, the saturation of oxygen in the blood, 
the respiratory ventilation, the postural or 
gravitational stress, the hemodynamic balance, and 
the body sensory stimulus (KIK and MITCHELL, 2005; 
MITCHELL, 2009).  
 
Observing the opened body of the chelonian, the 
heart is located along a median line, covered by the 
pericardium (O’MALEY, 2005). The heart has three 
cardiac lobes, of which two are atria and one 
represents the ventriculus. The ventriculus has a 
compact and spongy myocardium, while the atria 
have thin walls separated by a septum (KIK and 
MITCHELL, 2005; VITT and CALDWELL, 2009). 
 
Three sub-chambers are observed in the ventriculus, 
the cavum pulmonale (that extend cranially to the 
pulmonary artery), the cavum arteriosum and the 
cavum venosum (situated dorsally and that receive 
blood from the right and left atria, being connected 
by the interventricular canal) (KIK and MITCHELL, 
2005). 
 
In the respiratory system, the rate of oxygen 
consumption is smaller than in mammals, and this 
difference explains the low metabolic rate of 
chelonians (MOSLEY, 2005). 
 
The trachea is formed by complete cartilaginous 
rings. The pair of spongy lungs occupy a large space 
in the dorsal half of the body cavity. They are 
surrounded by a pleural cavity, being separated from 
the ventral cavity only by the viscera and by a thin, 
non-muscular, post-pulmonary septum (O’MALEY, 
2005). 
 
 

Digestive System 
 
When exploring the digestive system, we have seen 
that the oral cavity had a smooth mucosa, of a 
yellowish colour, without any food contents; the 
oesophagus had a rough mucosa, a yellow colour, 
and with sand found in its interior; the following 
digestive system corresponds to the beginning of the 
stomach and has a smooth mucosa, yellowish in 
colour, without our being able to identify its 
contents; the remaining part of the stomach had a 
smooth mucosa, being rose-coloured, and its 
contents were also not identified; the small intestine 
had a smooth mucosa, was rose-coloured, without 
contents; the large intestine had a smooth mucosa, 
being rose-coloured, and containing some faecal 
material. 
 
The gastrointestinal tract of the turtle includes the 
mouth, oral cavity, oropharyngeal cavity, 
oesophagus, stomach, small intestine, large 
intestine, ending in a cloaca (MITCHELL and DIAZ-
FIGUEROA, 2005). 
 
The oesophagus is a tubular organ, membrane-
muscular, with longitudinal folds along its mucosa, 
that serve to connect the oropharyngeal region and 
the expanded portion of the stomach (PIZZUTTO et 
al., 2001; MAGALHÃES, 2010). 
 
The function of the oesophagus is to transport food 
to the stomach (DIAZ-FIGUEROA and MITCHELL, 
2006). The stomach occurs in the left lobe of the 
liver, having many rugosities and longitudinal folds 
in the mucosa. Gastro-oesophageal and pyloric 
valves can also be observed in the stomach 
(O’MALEY, 2005; CUBAS and BAPTISTOTTE, 2007).  
 
The stomach is divided into the cardiac region, 
ground region, and pyloric region, that have the 
function of storing and digesting food by enzymatic 
reactions and mechanical processes (MITCHELL and 
DIAZ-FIGUEROA, 2005; PIZZUTTO et al., 2001; 
PINTO, 2006; MAGALHÃES et al., 2010). 
 
The organ known as the small intestine is composed 
by a long, thin, tube, tangled along a portion of its 
length (OLIVEIRA et al., 1996; PINTO, 2006; CUBAS 
and BAPTISTOTTE, 2007; MAGALHÃES, 2010).  
 
The main place for the absorption of nutrients lies at 
the end of the stomach and beginning of the 
duodenum (PIZZUTTO et al., 2001). Because the 
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olive turtle is carnivorous, feeding on salps, fish, 
molluscs, crustaceans, bryozoans, tunicates, jelly-
fish and fish eggs, the intestine tends to be shorter 
than in herbivorous turtles (DIAZFIGUEROA and 
MITCHELL, 2006; CRUZ, 2017). 
 
Liver, gallbladder, pancreas, and spleen 
 
Examination of the liver indicated a wrinkled surface 
of fragile consistency, the colour of coffee; the 
gallbladder was whole and contained bile; the 
pancreas showed no alterations, and the spleen had 
a wrinkled surface, a firm consistency, and was 
coffee-coloured. 
The liver and pancreas are adhered to the stomach 
and duodenum. Their function is to metabolize fats, 
proteins and glycogen, as well as to produce uric acid 
and adherent factors (MOSLEY, 2005; HERNANDEZ-
DIVERS and COOPER, 2006; VITT and CALDWELL, 
2009). 
 
In chelonians, the liver represents 3 to 4% of the 
weight of the animal, being large and is located 
ventrally to the lungs. This organ has two lobes that 
surround the gallbladder on the right side (O’MALEY, 
2005; HERNANDEZ-DIVERS and COOPER, 2006; CUBAS 
and BAPTISTOTTE, 2007; VITT and CALDWELL, 2009).  
 
The pancreas is a small and diffuse gland associated 
with the stomach and duodenum (DIAZFIGUEROA and 
MITCHELL, 2006; VITT and CALDWELL, 2009). 
 
The gallbladder is associated with the stomach and 
pancreas on the dorsal mesentery. It is usually ovoid, 
small, being reddish-brown in colour (GARNER, 2006; 
HERNANDEZ-DIVERS, 2006). 
 
Genito-Urinary System 
 
The kidneys had a wrinkled surface, of fragile 
consistency, yellow in colour; the bladder had a 
glandular mucosa, was rose-coloured, with no 
contents; the gonads had a smooth surface, a firm 
consistency, and a yellow colour. 
 
The urinary tract of the olive turtle consists in a pair 
of kidneys, both connected to the bladder by a pair 
of ureters. The ureters are also connected to the 
cloaca by the urethra. The observed reproductive 
system includes the ovaries (but they could also be 
the testicles), that are connected to the urinary 
tract by the cloaca (HOLZ, 2006). 
 

The kidneys of the olive turtle are located in the 
coelomic cavity, cranially relative to the pelvic 
girdle. They are flattened, lobulated, symmetrical, 
and located close to the gonads. 
 
The bladder of the olive turtle has a thin and 
distensible wall (CANNY, 1998; REAVILL and 
SCHMIDT, 2010). Variations in the outer morphology 
have been described for different species (CANNY, 
1998). 
 
The paired gonads are located near the kidneys 
(BOYER and BOYER, 2006). They are well defined, 
and the male and female gonads are distinguished. 
They produce gametes and sexual hormones (VITT 
and CALDWELL, 2009). The ovary consists of a sac 
with thin walls, having the germinal cells between 
the inner and outer walls of the ovary. The follicles 
occur in great numbers, forming the visible part of 
the ovaries in gestational females (DENARDO, 2006; 
CUBAS and BAPTISTOTTE, 2007; VITT and CALDWELL, 
2009). There is also an oviduct, divided into 
infundibulum, magnum, and isthmus, that have the 
function of forming the eggs (BOYER and BOYER, 
2006; CUBAS and BAPTISTOTTE, 2007). 
 
Endocrine System 
 
The endocrine system is formed by numerous glands 
dispersed over the entire body (VITT and CALDWELL, 
2009). 
 
During the necropsy it was not possible to identify 
the thyroid gland. The adrenal glands showed no 
alterations. 
 
As well as the pancreas and the gonads, organs that 
belong to the endocrine system, the thyroid is 
located close to the cardiac base (GARNER, 2006; 
RIVERA and LOCK, 2008; VITT and CALDWELL, 2009).  
 
The thyroid gland acts on reproduction, growth, 
development, endocrine functions, and metabolic 
rate (RIVERA and LOCK, 2008; VITT and CALDWELL, 
2009). The adrenals are pairs of bilateral, elongated 
organs, located in front of the kidneys in reptiles, 
having two types of tissues, the cortical and the 
medullar, that have distinct functions. The medullar 
portion produced adrenaline and noradrenaline, that 
affect the blood flow to the head, liver, kidneys, and 
muscles, particularly under stress reactions. The 
cortical tissue produces a variety of steroid 
hormones (VITT and CALDWELL, 2009). 



 
 

 INTERNAL ANATOMY OF THE OLIVE TURTLE (Lepidochelys olivacea) 

 

G.D. Furtado;R.C. Silva;P.A. Oliveira;M.L. Christoffersen 69 

 

4 Conclusions 
 
With the description of the internal organs of the 
marine olive turtle (Lepidochelys olivacea), students 
had the opportunity of understanding the physiology 
of the chelonian, as well as providing practice in 
anatomical identification and bringing didactic 
information for the students in the course of 
veterinary medicine. This necropsy was based on the 
technique of the predetermined sequence of 
“Virchow”, which permitted the observation of the 
Cardiorespiratory System, the Digestive System, the 
Liver, the Gallbladder, the Pancreas, the Spleen, the 
Genito-Urinary System, and the Endocrine System.  
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